An attempt was made to study the general and specific combining ability in sesame (Sesamum indicum L.) through line x tester analysis by using five lines and ten testers. A total of fifty crosses were developed and eleven quantitative traits were studied. Among the line AT-231 was the best general combiner for days to 50 % flowering, days to maturity, number of capsule per plant, number of seed per capsule, 1000 seed weight, oil content and seed yield per plant and the line RT-54 for days to maturity, width of capsule, 1000 seed weight and seed yield per plant and oil content. Among the tester KMR-69 showed positive gca effects for seed yield per plant and 1000 seed weight. The tester GT-3 was the best general combiner for days to 50 % flowering, oil content, length of capsule and width of capsule. The tester LOCAL was the best general combiner for number of capsule per plant, number of seed per capsule and 1000 seed weight. The tester PRACHI was the best general combiner for number of branches per plant. The cross RT-54 x KMR-69 exhibited significantly high sca effects for the characters viz., number of capsule per plant, width of capsule, 1000 seed weight and seed yield per plant and hence these crosses could be utilized for yield improvement through heterosis and pedigree breeding.
Introduction
Sesame (Sesamum indicum L.) is one of the oldest cultivated crop in the world and most important ancient oilseeds crop known to mankind. Sesame is grown for its seeds that contain approximately 50% oil, 25% protein and 15% carbohydrates. In world, sesamum is cultivated on an area of 105.76 lakh hectares with production of 61.11 lakh tonnes with a productivity of 535 kg/ha and having high productivity in the China (1234 kg/ha). India is the largest producer of sesame in the world and ranks first in terms of sesame-growing area (24%).Sesame has a wide range of genetic variability in its extensive germplasm collections. However, certain highly desirable traits have not been found so far, including good seed retention and resistance to certain diseases. Studies on combining ability are of paramount importance to select suitable parents for hybridization. The concept of combining ability analysis gives precise estimates of the nature and magnitude of gene actions involved in the inheritance of quantitative characters, which facilitate the identification of parents with good general combining ability (GCA) effects and crosses with good specific combining ability (SCA) effects. Hence, the present investigation was carried out to identify the best general combiners and specific cross combinations for increasing the seed yield and its components in sesame
Materials and Methods
The material for the present study consisted of five females, viz., AKT-101, AT-231, JLT-07, RT-54, SWETA and ten males viz., AT-255, KMR-69, KMR-114, GT-3, IC-502030, IC-502032, TKG-22, LOCAL, YLM-17, PRACHI. Crosses were made between these parents in Line x Tester mating design to develop 50 F 1 hybrids at the Oilseed Research Station, Latur during late kharif-2017-18.A total of 67 treatments, comprising 5 females, 10 males, 50 F 1 's and 2 check hybrids viz., G-1 and JLT-408 were randomly separated in each replication. Each treatment comprised of two rows of 3 m length, row spaced at 45 cm apart and with plant to plant distance of 20 cm. Sowing was done on 4 th july 2017. The recommended package of practices for sesame was followed throughout the crop growing period. Observations were recorded for eleven traits viz., days to 50 per cent flowering, days to maturity, plant height (cm), number of primary branches per plant, number of capsules per plant, number of seeds per capsule, length of capsule (cm), width of capsules (cm), 1000 seed weight (g), seed yield per plant (g) and oil content (%) .The data collected on each of the five observed plants were averaged and the mean values thus obtained were used for the statistical analysis for all the characters studied. The analysis of modified line x tester was done following the method suggested by Arunachalam (1974) .
Result and Discussion
The analysis of variance was done to see the ignorance of differences among the treatments, replications and other partitioning source of variations. The analysis of variance (Table 1) revealed that, all the eleven characters showed highly significant treatment variances indicating the presence of considerable amount of variability in the experimental material used in present study.
Contribution of lines, testers and lines x testers of total variance for 11 characters are presented in Table 2 .The per cent contribution of lines to total variance in hybrid was higher in magnitude as compared to testers for all the characters studied except Days to 50% flowering (17.40), Number of branches per plant (10.15) and oil content (17.77). The Per cent contribution of testers to total variance in cross where higher compared to line for the characters viz., days to 50 % flowering (24.11), number of branches per plant (11.65), and oil content (22.89). The Percentage contribution of lines x testers to total variance were higher for characters viz., Days to 50% flowering (58.49), number of branches per plant (78.19), number of capsule per plant (52.52), 1000 seed weight (39.31) and oil content (59.33). (Table 2) indicated the presence of significant differences among the lines, testers and line x tester interaction for all the characters studied. The significant variance for line × tester interaction indicates the importance of specific combining ability.
Analysis of variance for combining ability analysis
The data on GCA effects indicated that the GCA effects varied significantly for different characters and in different parents. The best general combiners for different characters are listed in Table 3 . The high GCA effects in desirable direction for seed yield and its components indicated that such lines would combine well with other lines to101produce superior progeny. In the present investigation among the line AT-231 (3.357) was the best general combiner for seed yield per plant and also recorded positive significant GCA effect for the trait no of capsule per plant (10.202), number of seed per capsule (7.106), length of capsule (0.220), 1000 seed weight (0.265) and oil content (1.045) and expressed negative but significant effect for the days to 50% flowering (1.640) and days to maturity (9.452) (Table 4 .1-4.2). The other line RT-54 (0.680) also exhibited desirable and significant GCA for seed yield per plant and expressed positive significant GCA effects for the traits viz., width of capsule (0.055), 1000 seed weight (0.680) and oil content (1.189) and expressed negative but significant effect for the days to maturity (-1.830).Among the tester KMR-69 (1.359) showed significant positive GCA effects for seed yield per plant and also for 1000 seed weight (0.445). The tester GT-3 was the best general combiner for oil content (2.592) and width of capsule and negative but significant GCA effect for the days to 50% flowering (-1.740). The tester YLM-17 was the best general combiner for number of branches per capsule (0.272). The parent PRACHI was best general combiner for the character number of seed per capsule (7.683) and the tester LOCAL was best general combiner for the number of capsule per plant (3.896) and 1000 seed weight (0.485).These observations clearly indicate that there appeared to be close relationship between GCA and per se performance of most of the characters expressed by the parents. In turns it will help as criteria to select the parents for breeding programmes. Results on general combining ability for these traits were reported previously by Kumar and Vivekanandan (2009) , Rajaram and Kumar (2011) , Praveen Kumar et al. (2012) , Musibau and Joseph (2014) Salah et al. (2014) , Saxena and Bisen (2017) .
The results on specific combining ability effects of crosses for different characters under study are presented in Table 5 .
Among the all combination only one cross RT-54 x GT-3 (4.160) showed significantly desirable negative SCA effects for days to 50% flowering. The negative SCA for this trait was earlier observed by Rajaram and Kumar (2011) and Salah et al. (2014) . Two cross combination AT-231 x and SWETA x GT-3 (20.694) showed significantly positive SCA effects. Whereas three cross viz., AKT-101 x TKG-22 (-14.06), AT-231 x GT-3 (-20.048) and SWETA x PRACHI (-12.92) showed significantly negative SCA effects for the trait plant height Praveen kumar et al (2012), Salah et al (2014) were also reported the positive as well as negative SCA effect against plant height. Amongst the 50 crosses evaluated, seven cross combinations exhibited significantly positive SCA effects. The cross RT-54 x KMR-69 (4.835) expressed highly positively significant SCA effect followed by AT-231 x PRACHI (2.589) for seed yield per plant. The crosses viz., AT-231 X KMR-114 (-3.520) and AKT-101 x KMR-69 (-2.911) were having significantly negative SCA effect for Seed yield per plant.
Cross combination RT-54 x YLM-17 (0.698) followed by RT-54 x KMR-69 (0.618) expressed significantly positive SCA effects, whereas one cross JLT-07 x PRACHI (-0.505) showed significantly negative SCA effects for the trait 1000 seed weight. Out of 50 crosses studied, seventeen crosses combinations showed desirable positive SCA effects for oil content. The highest positively significant SCA effect was expressed in the cross RT-54 x AT-255 (5.629), AKT-101 x IC-502030 (4.684), AT-231 x PRACHI (4.291), RT-54 x KMR-69 (4.259), SWETA x LOCAL (4.091), AKT-101 x KMR-69 (3.836), JLT-07 x AT-255 (3.675) and SWETA x KMR-114 (3.283). The significant negative effects oil content were found in thirteen cross combinations. These crosses could be utilized for heterosis and pedigree breeding traits in later generations. Table 1 . Analysis of variance for parents and hybrids for yield and its component characters *and ** indicated significance at 5 and 1 per cent level, respectively.
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